OUTBREEDING AND  HYBRID VIGOUR

animals compared with the average of the breed, o:
parents. Also it is conceivable that heterosis may be
readily expressed in such characters as hardiness which in
themselves have not received so much attention in some classes
or breeds of stock, where productive characters like rnilk yield
or racing ability are the major aims.

The last consideration is possibly the significant one in the
mule, the result of mating two widely different genotypes ;
this animal has distinct advantages over the horse and the
ass for special purposes, but it is worth remarking that these
special purposes occupy a particular environmental niche in
the sense that the mule attains its best use and performance
under conditions which are not optimal for either the horse or
the ass. The work of Kusner (1938) and Patrusev (1938)
demonstrates that mules are definitely superior to the parental
species in various blood characters, especially in the capacity
of the haemoglobin to function, in which the mule is 10*5%
higher than the horse and 13-5% higher than the ass. This
indicates a physiological basis for the mule's endurance and
relative resistance to environmental factors such as tempera-
ture, when compared with its parents.

In the comparison between parental and Fx performances,
the conditions under which they are made, or for and in which
the parental forms have been selected and bred, cannot be
properly excluded, although these factors are often overlooked
in claiming a clear-cut hybrid vigour effect. For example,
Asmundson (1942) studied heterosis as shown in the growth
rates of turkeys during their first thirty-two weeks, using
crosses between the Black and two other small and two large
varieties. All the crossbreds showed growth heterosis for the
first four weeks, and the females up to eight weeks ; later the
purebreds grew faster than the crosses. The offspring of the
Black and the other small varieties (Bourbon Red and Lilac)
surpassed both their parents, particularly after eight weeks
of age, and those of the Black X larger varieties (White and
Black-winged Bronze) matings exceeded the growth rate of
the Black parents; but the latter group, smallXlarge, were
not" significantly different from the large group in weight
throughout. Thus, while it could be said that " heterosis "
was shown by the hybrids from small parental types when

